Background: Awake fiberoptic intubation (AFOI) is the gold standard for the management of predicted difficult airway, and inappropriate sedation is a major cause leading to its failure. Aims: The primary objective was to compare the heart rate (HR) changes that accompany AFOI following sedation with dexmedetomidine and fentanyl. Secondary objectives included comparison of changes in blood pressure, patient comfort, ease of intubation, and degree of sedation. Settings and Designs: This prospective double-blinded randomized study was conducted in a tertiary care institution. Subjects and Methods: Forty patients with anticipated difficult airway requiring AFOI were included in the study. Group A received dexmedetomidine 1 µg/kg whereas Group B received fentanyl 2 µg/kg. After topical anesthesia of the airway, AFOI was performed. Statistical Analysis Used: Fisher's exact test, independent two-sample t-test, and Mann-Whitney U-test were used as applicable.
IntroductIon
Awake fiberoptic intubation (AFOI) is the gold standard for the management of the predicted difficult airway. The Fourth National Audit Project of the Royal College of Anaesthetists had highlighted the underuse of AFOI in the management of difficult airways and pointed out that inappropriate sedation was a major cause leading to its failure. [1] When AFOI is attempted without sedation, it is usually associated with patient discomfort and severe hemodynamic responses. Benzodiazepines, propofol, opioids, alpha-2-adrenoceptor agonists and ketamine are the main drugs that have been described to facilitate AFOI. [2] Though sedation may enhance the acceptability of awake intubation, it requires careful administration and monitoring as it can lead to airway obstruction and therefore hypoxia. [3] Certain unique characteristics of dexmedetomidine make it an attractive choice for AFOI [2] as it is not associated with respiratory depression when used alone, in spite of deep levels of sedation it can produce. Furthermore, it facilitates a decrease in salivary secretions which is a desirable effect during AFOI. We hypothesized that conscious sedation using dexmedetomidine might attenuate hemodynamic responses to AFOI better than fentanyl.
patients were hydrated with 500 mL of Ringer's lactate intravenously. The study drug, either dexmedetomidine 1 µg/kg or fentanyl 2 µg/kg, as per randomization, was diluted to 50 ml with normal saline and was kept in an unlabeled 50cc syringe. Group A patients received dexmedetomidine as a bolus infusion of 1 µg/kg body weight over 10 min using a syringe pump, whereas Group B patients received fentanyl 2 µg/kg body weight over the same time. The allocation of patients randomly to either of the groups based on computer-generated random sequences and the administration of test drug specific to a group was performed by different persons.
Both groups received topical anesthesia of the airway with 10% lignocaine spray and 2% jelly which was followed by a transtracheal injection of 4 mL of 4% lignocaine. AFOI was then performed by an anesthesiologist who was trained in performing AFOI using a flexible bronchoscope (Karl Storz 11301BN1 Germany CE0123, 5 mm). Desaturation to levels <95% during the procedure was treated with supplemental oxygen through the side port of the flexible bronchoscope. After confirming correct endotracheal tube placement with capnography and reservoir bag movements, the patients were induced with propofol 2 mg/kg along with midazolam 2 mg. Muscle relaxation was provided with vecuronium 0.1 mg/kg, and patients were mechanically ventilated with oxygen-nitrous oxide mixture (1:2) with isoflurane 1% keeping end-tidal carbon dioxide levels between 30 and 35 mmHg. Group A patients were administered intravenous fentanyl 2 µg/kg 5 min after AFOI, following documentation of the hemodynamic parameters of the study. An increase in systolic blood pressure >30% above basal values was managed with propofol 30 mg bolus. Bradycardia was defined as HR <50/min, and intravenous atropine 0.6 mg was used to correct it, if occurred.
Baseline hemodynamic parameters were documented before and after study drug administration, immediately after intubation, then at 1 and 5 min later. The ease of intubation process and patient alertness/sedation scale [5] [ Table 1 ] as well as patient comfort scale [6] [ Table 2 ] were assessed and documented. Desaturation to levels <95% and subsequent need of oxygen supplementation were also noted.
Aim of the study
The primary objective of our study was to compare the heart rate (HR) changes that occur immediately following fiberoptic-assisted endotracheal intubation following sedation with dexmedetomidine and fentanyl. Secondary objectives included comparison of changes in the blood pressure following AFOI, patient comfort, ease of intubation process, degree of patient's alertness/sedation, and incidence of hypoxia between the two groups.
subjects and Methods
This was a prospective, double-blinded randomized study conducted after obtaining Institutional Ethical Committee Clearance and patients' consent. Based on the results observed in an earlier publication [4] comparing postintubation HRs in dexmedetomidine and fentanyl groups (75 ± 6.48 vs. 113 ± 16.482), with 95% confidence and 80% power, minimum sample size was calculated to be less than five cases in each group using IBM SPSS V.20 software (Bengaluru, India). However, in the present study, we included 20 cases in each group which gave a 99% confidence and 90% power.
Head and neck surgery patients of the American Society of Anesthesiologists (ASA) physical status 1-3, coming for elective surgery requiring fiberoptic intubation, based on the airway status of the patient, were recruited for the study. Patients of ASA 4 or higher, those with coagulopathies or mass on anterior part of the neck, and those on beta-blockers or angiotensin-converting enzyme inhibitors were excluded. All patients were kept fasting for 6 h for solid foods and 4 h for fluids.
Forty patients were randomly allotted to one of the two groups [ Figure 1 ]. In the operation theater, an intravenous access was secured under local anesthesia, glycopyrrolate 0.2 mg and ondansetron 4 mg were administered, and the Numerical variables such as age, weight, HR, mean arterial pressure (MAP), and comfort scores were expressed as mean and standard deviations. The categorical variables such as sex, ASA status, patient reaction, and ease of intubation were expressed as frequency and percentages. To obtain the association between different characteristics with groups, Fisher's exact test was used. To obtain the statistical significance of numerical variables between groups, independent two-sample t-test was applied for parametric data (age, MAP) and Mann-Whitney U-test was applied for nonparametric data (comfort score, HR, etc.). Statistical analysis was done using IBM SPSS V.20 software (Bengaluru, India).
results
Both the groups were comparable demographically and in distribution of ASA status. The hemodynamic parameters were comparable in both the groups except at 1 min postintubation when the fentanyl group showed a significantly higher HR [ Table 3 ]. Analysis of comfort variables individually revealed significantly lower alertness and muscle tone scores in the dexmedetomidine group, whereas the other variable remained comparable [ Figure 2 ]. However, the total comfort scores were significantly higher in fentanyl group [ Table 4 ]. Though more patients in dexmedetomidine group showed no reaction to intubation and more patients in fentanyl had slight grimacing, the difference was insignificant. The ease of intubation was similar in both the groups [ Table 5 ]. Equal number of patients in each group (16, i.e., 80%) desaturated to <95% and required supplemental oxygen.
dIscussIon
First described in the late 1960s, the role of FOI is now recognized in the guidelines for management of both anticipated and unanticipated difficult airways. [7, 8] During FOI, patient comfort should be ensured with adequate anxiolysis while maintaining a patent airway and adequate ventilation. [9] However, commonly, there is a reluctance to use sedative premedicants in these patients for fear of development of airway obstruction and/or apnea. Inadequate sedation could manifest as exaggerated hemodynamic response to FOI.
The present study has shown that the hemodynamics following sedative premedication with both fentanyl 2 µg/kg and dexmedetomidine 1 µg/kg were comparable contrary to our hypothesis that dexmedetomidine premedication might attenuate the stress response better. However, it results in enhanced patient comfort.
Though many sedatives have been tried during FOI, no single agent was found to be ideal. The most commonly used anxiolytic agent, midazolam when used alone may not provide optimal sedation or patient comfort. [10] However, when combined with opioids such as fentanyl or morphine, it resulted in apnea in half of the subjects, with nearly all experiencing hypoxemia with saturation <90%.
As a strong opioid analgesic with proven analgesic effect, fentanyl has been widely used to reduce the hemodynamic stress response to endotracheal intubation. However, the dose required to blunt this response as a sole agent could be dangerous in patients with anticipated difficult intubation. Combinations of fentanyl and tramadol in tailored doses with respect to age have been successfully used to aid awake endotracheal intubation, guided by fiberoptic bronchoscopy. [11] We have limited dose of fentanyl to 2 µg/kg as there is no consensus regarding the dose of fentanyl which can be safely used for sedation during AFOI in patients with difficult airway. Doses as high as 3 μg/kg with midazolam 0.05 mg/kg have been safely used during awake blind nasotracheal intubation in patients with temporomandibular joint ankylosis. [12] However, there are reports of significant number of patients desaturating to <95%, following fentanyl 2 µg/kg premedication during AFOI as well. More intense airway manipulation with higher degrees of stimulation during blind nasal intubation might have attenuated the respiratory depressant effect of a higher dose of fentanyl in the study by Dhasmana et al. [12] Hence, it seems advisable to limit the dose of intravenous fentanyl to a maximum of 2 µg/kg, and at the same time, precautionary measures such as supplementing oxygen through side port of the fiberoptic bronchoscope may be adopted early during the procedure.
Dexmedetomidine and remifentanil are now considered as the two agents which provide optimal sedation without compromising the safety of the patient during FOI. [2, 13] Dexmedetomidine, a short-acting alpha-2 agonist, was found to be more effective than fentanyl in producing better intubation conditions, sedation, hemodynamic stability, and less desaturation. [4] When premedicated along with sedative infusion of propofol, it results in complete amnesia of the procedure with hemodynamic stability with a patent airway. [14] Though both 1 and 1.5 µg/kg doses resulted in similar hemodynamic changes during FOI, dexmedetomidine 1.5 µg/kg was proved to be more effective for sedation in young healthy patients as they were significantly calmer, more cooperative, and satisfied during the procedure. [15] Mondal et al. [4] had observed that dexmedetomidine was more effective than fentanyl in producing better intubation conditions, sedation along with hemodynamic stability, and less desaturation during AFOI. The study population in their study comprised of patients with normal airway for elective laparoscopic surgeries, whereas we tested the safety of these drugs in patients with difficult airway.
Sedation without airway obstruction and respiratory depression is the unique feature of dexmedetomidine. Though in the study by Mondal et al. [4] fewer patients desaturated to <95% following dexmedetomidine premedication, in our study the incidence was much higher and equal in both groups. This could be because of the difference in patient characteristics. Most of the patients in our study were older and had head and neck malignancies which might have resulted in poor nutritional status. The possibility of hypoproteinemia and enhanced drug sensitivity might have resulted in respiratory depression in our patients. However, we were able to correct the desaturation with supplemental oxygen in all the patients. We did not have any consequences requiring any other rescue technique or crisis management.
Though we have not documented the time taken for intubation, it is highly probable that the procedure duration could have been longer in our study, as patients in the study by Mondal et al. [4] had essentially normal airway whereas most of our patients had structurally abnormal airway due to malignancy and/or radiation. Despite all these explanations, it seems reasonable to supplement oxygen through the side port of flexible bronchoscopes, meant for passage of instruments, from the beginning of AFOI to prevent the development of desaturation in patients with anticipated difficult airway who receive sedative premedication.
Hypotension and bradycardia, the two common side effects of dexmedetomidine, were not observed in our study probably because the patients were well hydrated with intravenous fluids before administration of dexmedetomidine and all of them had received glycopyrrolate as well.
One of the limitations of our study was that we compared two drugs which had different sites of action. We investigated hemodynamic stability with a drug which has bradycardia and hypotension as side effects which may be profound in beta-blocked and young adults who run already on lower HRs. Though dexmedetomidine is known not to produce respiratory depression, we observed desaturation in most of the patients in both the groups. The reasons for desaturation other than sedation such as breath holding, coughing, or further narrowing of a compromised airway due to presence of bronchoscope were not analyzed separately in our study. The success of AFOI depends on operator skill as well as adequacy of topical anesthesia. In our study, each patient had independent risk of difficult airway which would have affected the efficacy of topicalization and ease of intubation. Another drawback was that the administration of fentanyl, which might increase the muscle tone, could have partly influenced the comfort scores in the fentanyl group since grading of muscle tone was part of comfort score determination.
The strengths of our study are that it was performed in forty patients with structurally abnormal airway due to head and neck cancers with almost impossible conventional direct laryngoscopy and intubation. There were only two operators who conducted AFOI; the familiarity and experience were almost equal for both. Hence, there were little confounding factors of variability in the skills of the operators.
conclusIon
Though dexmedetomidine 1 µg/kg and fentanyl 2 µg/kg premedication result in comparable hemodynamics and ease of intubation, in view of enhanced patient comfort, dexmedetomidine premedication is advantageous in patients with anticipated difficult airway undergoing awake fiberoptic bronchoscope-assisted intubation.
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